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(57) Abstract: The invention aims at providing platinum 
complexes useful as materials for light emitting devices 
and extremely excellent in heat stability, light emission 
characteristics, and light emission efficiency, and a 
process for effective preparation thereof. The invention 
[1] relates to platinum complexes represented by the general 

formula [1): wherein any two of A, B and C are each 
independently an optionally substituted nitrogenous 
aromatic heterocyclic group and the other is optionally 
substituted aryl or optionally substituted heteroar>'l; 
and Y is halogeno or an optionally substituted aryl or 
heteroaryl group which is bonded either directly or through oxygen (-0-) or sulfur (-S-) (with the proviso that when the adjacent 
two rings are nitrogenous aromatic heterocyclic groups, the cases wherein Y is chloro are excepted, while when the nonadjacent 
two rings are nitrogenous aromatic heterocyclic groups, the cases wherein Y is not halogeno are excepted). 

^^TT^TtK sl^L^l^. mm^itmmmi- (-o-) ^L<it^nm=f- (-s-) ^:ft-Lrig^LTL>-g). s^s^^&l 
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m B m 



^y^^^hs m'i'^Ms mm^m. mm^m. m%^m. m^m^^u. mw,. 

^ (8-t:KP^i^^/Ur^^) T ;i/ ^ - A {iiKT. A 1 q -f" ^ ) 

5E^i:o?«n^«iifeM^^3{)5^^ ^mmx$>^a u >^{i = mj^*^^:6> 
tint. M^^^^^)]^t^Mm^n^ f^m^n^o e l^^©* 
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V »i7 1) V ^) 7. (2-7 ai:^;H^ y >) U ( I r ( p p 

y) 3) © U >^&*iJffl bfclife^^lg^*s^^^tl-CV^^ (Applied Physi 
cs Letters, 75, 4 (1999)) o 

^fcs h ^ ^^V-fba^^^^tffeS (2. 3,7, 8, 12, 13, 17, 

18-:t<^a^J^5";v-21H, 23H-7^^;^7>fU::^^-N, N, N, N) fi^ 
(Pt (OEP) ) ^>^^^^^TV^^ (DSP6, 303,238 ; M. A. Baldo et al., Na 
ture, 395 (1998) 151-154.) o d ® 6 ^^#:(±^g|5fi^^^ t-^J V^-C 4 % i: V> o 

>)e^^#:Pt (ppy) 2^^0^i^#:>f)S^^^i^■rv^-5„ 
^^mi^tVXit. CCD#k: (6->'oc-;i/-2, 2' - t:t:ui^::^^-c, 

N, N) ffi^bS^ (II) -^^©fl^^^A^ii^^tit V> (E. C. Constable et 
al., J. Chem. Soc. Dalton Trans., 1990, 443-449; Tsz-Chun Cheung et al., 
J. Chem. Soc. Dalton Trans., 1645-1651 ; Yurngdong Jahng et al.. In 

organica Chimica Acta, (1998) 266-270; Siu-Wai Lai et al., Inorg. Ch 

em., 5« (1999) 4046-4055) o ^(D&^^i^it. f^^m.UMML'^n^m^M^^ 

fiX\t^^ (Chi-Ming Che et al., Chem. Commun. 2002, 2556-2557) o UA^b^c 

v^^*«IE Lm^m±®*® Ji«:SiPi^a3iPK:ov>tttx S a t J± ^ «!l o jS: 
v> f) f 3fe 6 0 o 

^^^cr^V^-C0iBttfi^J:V^;&sa^^^©-^^^^: U-C. 1, 3-5^ (2 
- y S^;i/) 7 D 7 K • 2 7fcfQtlAs-&fi£^ixfe^^A^^'5 (Orga 
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nometallics 1999, 18, 3337-3341) o 

Mi^. 2002-175884 ^^m^^its ^^M.'P^^m (D - 'S' l.±m 

±13 ( 6 - 7 - 2 , 2 ' - f IT U :^ h - C , N, N) m'fbfi^ 

(II) (u^T^ [p t L ( c 1 ) ] ^^iiR&fo ) ±iB bfc 

:Scitfc|3®^ ti-C V^^Mii?*iis -fpftt*) e^Mi: b-c K 2P t C 1 4<£ffiV>. T-fe 

h - h u ;i//7k?^^«>=f'-eK^B<^^5a:;^^T-fe^;b5. ^s*^© [p t l ( c i ) ] 

©ll^5^)SM^n-cv^€)o 

©il;^A^e>B^|J;5^t- J:^^^ftS{*^M^ bVNo b b . tJ£*©M^;&^ 

T- -(^ ^ b ^ ^ -e «^ ^ ^ ^ ^ © ;^ t:: 43 V ^ -Cl^ « -C f-^ M b « ? 13 ^ ^ T 

u±o^ o <5^-ffi^-^a^ig?©^ffl'(bi3iqi{:^-r@>!? ©^^l^^s^^c^Tt)tl-c 
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^ g) gg ^ 

(a) m2mm i^mnm. is®) 

(b) ^g^pmmm 

( c ) iE?L:/D y Ji 

(d) mytm i^^y^ vi^mn Y-y^n) 

( e ) jE^mmm 

(f) min.m immnm. mm) 

( g) is^ 

;*;^B^{i> [ 1 ] 

[1] 
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(_o-) <\tm,nm=¥- (-s-) LTl^'^bTl^^^ m^m^^i^x 

±13-^^ [1] -e^^n^ 6^ii#:©^* bv^0!l^: b-r{±s -^^tis tih- 
ag^ [1'] 



-ISS C 1'] t^^n^ e^|g^®»* bV^^j^: bXJix TiB-«S^ 
Cla'] 
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;i/7j^-;vr ^ t TV 

m 0 ~ 3 CD^Sf^^ m ^^y^m Mi 0 ~ 4 ® SIS^ ^"T o */c> m 

-jk^ CI'] -cm.^ti^ &^mi^(D x\) is-^ \^^^Mt iyx\t. m^\ts tib- 

ass; [lb'] 



i^^. R\ R\ R\ X. m\ m'RVm''itmmtn\:^M^^^-to ) 

±iH-^^ [1] -e^^ni) a^M^*:®#®^tf ^ uttts -eai^iix t 

IB-J^^ [1"] 
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ity^ymm^. ^mm=^xit3 ^mm'f^^--ro ) 
-^^^ [1"] x-m.^ ti^B^mi^com^ {^\^^mtLxit. m^\t. tbb-«s 

s; [ 1 a"] 




(^itJ, ^A^ti. ej^^S* bTV^X ctV^T U-;i/SX(i®*^S$% LTV>X 

D -jr y-fbr ;i/^;i/Ss T)v^:^jvm. 



wo 2004/039781 PCT/JPZOOS/OISSI?" 

%J:V^o ^fcs 3SBSi:^C'3s ^C'zt^A.s ^\tmB' ^tmC 2tmA2t 
R »ZiTJ^R '®l8(*^ b^ mM* 0 - 3 CDSIfe*^ U> mNi 0 ~ 4 ® SIS^^I-o 

TI3-«S^ [1"'] 




[1"'] 



^^JF^jsKb-cvA-rt, J:v^o ^a^. ^b.. 
-m^ Ci'"] -em^ns b^.^^?si: b-c(±^ -t^s^ax tsb-^ 

^ [ 1 a"'] 
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[la'"] 



/w ^yibT jv^jv^s t 

u - ;i/ S V r ^ y S X ^ y X a T ;i/ ^ T 5. y S > ^ y x t u - ;i/ t s: y 

;i/T5.ySs T^-i' ;vSs ^t/^i/VN-^-i' ;i/^x t ;i/ ^r;v^:tSx 

fe. R R 'ii*s-i^{c:5S:oT. ^ n A^i^-^ 2 o o U > ^ J: H-^ 

^<£ff$^L■CV^T X R'i:3gA2x R ' i: R * i: it A e i: ;bs - t:: «c ? T iSi-^^ 

m Mi 0 ~ 3 ©S^^^^N Lx m'ti 0 ~ 4 OM^^^fo *fcx m\ m'*s2W± 

©^^©ii-^x igiioR\ ^iS^©R'a^n^nsv^^3I5I i3-c-feoT*)^^coT 

V^•rt>J;<x Sfcx ^m<Z)R >PI±3Z.ti/2^t>'^iJOR'PI±d^-J^t^C-3T ^ix 
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^ ^ ^ IS (3iMll26) 
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-iK^ [lb'"] 



(R^)m 



D^^y;va. ^^v^T-hSx /ND>y>p?s s^T^Sx A^vsK^^-^v 

m\ m\ m^:RtJ^m«(i. ^n^nS«iaR\ R^ R ';atJ^ R *® ^ ^ ^ m 

^n^n^1-o m\ m\ in\ m 2 W± ® HIS© ^S!c®R\ « 

it© R ^ R'Sy««iSOR*{±^n^nSVNlc|^ D-^ feo-C v^■c 

Mt. R\ R\ R'Xtt/JtrrR***ifeJS*iB(i 

s^«T'fei,*i^tax KiiJfe«*®s*tqrti«i:. x{iiS^irig*iiTT^«M 
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^=mmiiL^ t. ^^u^ym^s m^itmmyLi±mmm^ (-o-) ^u<asK 

nm"?" (-S-) bxi^-^ b-r SJ^^^^t ux v^T % J; v^T y 

c:ne>®^{i. ^^^^n#3^X'fe^Sx•*)^v^{i^ii-^^x^) J: <^ ^A 
tSi^s V p< ^ ;i/'fbla<*^ (Orthometalated Complexes) iitix l?iJ;?.{i> UJ* 

r^^^jg^b^^-S^il/^&ffl-j ^ ^ 1 5 0 ~ 2 3 2 M^ ^^Mtts 1 

(H.Ye^sin^^ rphotochemistry and Photophysics of coordination Compound 

sj)x ^71-77 M> ^135-146Ms > ^-^ ^ (Sprin 

ger-Verlag) 1 9 8 7 ^^fr iTlcgBfi $ nx V^ ^ ib^tlSf ® l^l^vX ^ o 

X 'b ^\^^^mmj^mmiUmm&. -m^ ci'] k:43v^x. mAiRumB xxm^ 

[1"'] t^n^X. C aX-^^tl^S^SS* LXV^X t) <i:V^•^M^ 

^mm^mmmmmmit. m^-it. mmm. 2 - i 5 Xs ii>* < a: % 1 ^©^^ 

- 11 - 
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\^^t^>m. \^VV^y>M. \^^'J-J\^m. ■i^sr'J-)vm. 

;v:^-;i/S, T u - :t * * -'v jJ^ - >'i^*n t 5 ;!/ ^/'i' ;t * ;v ^ - >»VXs T 

T^ym. b^•^i^>'*^ rzhna. tHD^S^;v^. -ti )]/ tT^ ^ ?v 

t h* D =^-t^ Ai?a> ;^>>V7i^-;i/T ^ y :^;i/7 mm^^^vyT 

)vy ^ y.)V7 -i n^^iy^ h*»N p< * :7' h U 

j^-fbTklSSi: UTt±> mx\£. T)V^?im. T)\/fj^}\y^. t;v=^^-;v*x t 

$f S b < ttj^^lS 1 ~ 1 0 . J: t) »^ U < (ij^ms 1 ~ 6 

tr;i/a. n-:/5^;i/^s 2-:/5^;v3is 'fv:^5^;Ht> t e r t - ::/5^;v*> n 
2-^>5^;i/ax t e r t >5^;vS> 2 - p< 
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3 - p< 5^;!/ :/5^;i'^N 2, 2 - ^ ^'^I/T'D ;i/^s n-^^sx;^^^ 2-^dr 

^ ^;i/^>5^;i/as 2 - ^ ^^J' > - 3 - ^ n t-d 

* U < 2-1 Os J;l3^ff*L< a^Sm 2 ~ 6 ©7';i/>ir -;v**s^(f 

^ b < s Pr#&>itti^>i;';i/Ss 2 - 7 31 i - 7 oi 

JUJifiSimm^Si: UTiix «?y^as ]^lNllt2 - l 4 T♦^ MaM^i: UT/i>«i: < 

b-ctt. ^H^l^s j^^iz 2 ~ 1 5 -t% UTii^^^c < 

bus^;u^s b:u5.s^;i/*s t:7i>;i/Ss bu^'i^^i^^s b^vu^i/^x 'f 
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^yu;vai. ^v^yu;i/»^ y^^i?)vm. ^i-'JV 

^7 5=- y iy>>>V)vm. ^> v^-f 5. u > ;r -y- \/ 

t e r t V ^t^m. n - ^ > 5^ ;i/ :t ^ 2 - ^ ^ ;i/ ^ h 

ai> 3 - pi :^ b 2, 2 - i?^ tf;i/3|-dp n-'^.^sx;!/ 

2 - ^ ^i^S> 3 - ^ ^ JV^> ^ JV:t ^ 4 - 

>5=-;i/:t ^ 5 - p{ =3p n ^ ;i/ :t ^ a 

;i/ T'D if i/^. 2 -7 j:n;i/7'D7j<3p$/g|, 3 - 7 31 T^D S/ft^ 1- 
y Y ^ly^^ 2 -y 3L=-f\/-:f V ^i^m. 3 - 7 a: — ^i/T" h dpS/'Ss 4- 

y 3L-)vy V 1 - 7 Ji^;v^>5^;v:t ^i^-*. 2 - 7 

=^PS^*x 3 - 7 — >'l'^>^;i':t^S^^s 4 - 7 31 — * 5- 
7 1 - 7 31 dp ;i/ :t ^ 2-7i^;i/^:3p 

i'^Vrt^^'^s 3 - 7 4 - 7 31 - Jl/'sip 5/;!/:^ ^ S^^s 

5 - 7 ^ 6 - 7 - ;i/ ^ ^ ;i/ :t ^ S/S^A^^tf » 

'^v^DT' U ^s^Si: b-Ctts i: bT'i>«; < h 1 M> 

$f * b < li 1 ~ 3 ii^M^M^s KMIM^. i)fellM^^©^aM^^#^■ev^^. 
^^S[2~ 1 4©'v^7^aTy-;v::r^s>'*As^j^^ns 2-i^y$^ 

2 - ^ i^;V:^ ^i^»> 2 - IT U ^ ;V ;r ^ 2 - dp 7 U 
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u 7n^i/ij7i^7f^=.;vm. n-zr h ^i^i:} ))yyf^~)]^&. t e r t - h ^i^io J)^^^ 
;i/ - is ^ ^ ^ „ 

7'i>'>»l':t=^S^Si: LTtts *;i'?K>^*3f5®«^;i«j^*it 2 ~ 1 8 0Ti';^:t 
:t=Jri>Sx D -1' :^ri^S> ^ > ^ y ^1/ ;t ^ i^Ss ^ ^ i?" ^ :t ^ ix^, 

n - r D 2 - 7" D :t n - 2-^^ 

Jl^^:^m. -iV t e r t - iTf^^V^^tSx ^>5^;i/5":ta> 
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'J 2 -^>7:^ ^ ^*V* U ;^5=■:tS^ 2 X:^^V-'J V 

b-ra. 7'>lllS^^ mmm^. H^Ji^s a 'i7jRjg^^As^ 

*s^{fe>nx M#:fl5t(±p< 5^ 1/ 015^ U > ;t S^S. 7* □ U > 

>ih (mx\ty ^ymt. isis-fbs lijg-fbx 3t?m^^) ^titcmmm. i ~ 1 5. 

ma^^i-f ^ii. :R^^ft?J{3 (i^ D □ ^ u ^ ^ ^ h U 7 ;!/ :t a p( 5^ 

2 - ^ n Dai5^;i/S. 3 - 7^0 ^ 7* O ;i/»> 3, 3, 3-h'J7;i/;rD 
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^ y SSt>*T;v:¥ 1/ > s?:t ^ ±IB2: |5| D-efe D N tfes SlfeT^>'*{iN 

T;i/:3r;i/^. y^ a ^i/' >'(br;i':^;i/Ss /np-^-'^^^, t^^Sn 

t;i/=^;i/»s yYbT;i'^;i/»> T^i/^^ps/a, j^u^ym'fs 

U — ;i/3r=^f LTtt> ±H3T U - 3}" ^ s ® 6l> < J: * 1 {S©7jc 
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iS«ir ^aps^Si: urtix ±iaT^ ^'i/^^i'^t ^ i^'*©^!^* < i: -fe i ffl 

v> e>n^ * a)x-fen{i^n%^ffiirig-??& rpEOTBCTivs groups in o 

RGANIC. SYNTHESIS Second Edition (JOHN WILEY & SONS, INC.) j VLT % J 

Tjv^jvm. tu-;i/Sn T^?]y^)vM. Ti/;vSs t ^-yti 
T;v^;va> TU-;v»> T^;v^;vit> T*y)\^^^ t^i/^j jpi/*;i/:4?-;v»s 

i?7 ^ N ^ y «s n --^ 7 5^;i/ - n - 7 - ;i/t ^ 
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^ y S©*i*:^?3 p< h ^ i> ;i/ ^it - ;i/ T ^ y S> ac:h^^>:b;i/ 

n - T^D Tjf^S/ :!t7;i/5i?r:;i/T ^ y n - h ^ 2/ * 

T^y»s t e r t - :r b ^i/3b;i/7j^:^;i/T ^ y as 

T^y*x ^=^i/;i/:t^5^*;v5i<-;vT ^ y ^ti^o t u - ;i/ :t $^ 

mi^m tvx\t^ T J mo imoTi^mm^ifimt^iytzT u -;^:4-=^i^:^;^5K- 
a> :^;7 5^;^^=3f■i.:^7;^7^?rz;l/T ^ y »^AS^{:f ^ni)o T 5 ;i/ ^ :t ^ * ;i/ 

i^mi^ bTtts ^ > ;i' ;t ^ * J}^ - T ^ y o 
x;v:J^-;i/T ^ y Si; bTlix ^;i«R - s o 2- N H - (RSs 

S^^3'^1"o ) ■xm^ti^mi%:^:>^-t^-^^TKymt^mi-f^ti^o 15 sB R 1? ^ . 

Tiis ^ >:?^>'l/3j^r:;i/T ^ y *s p - h - ^ y S^A^^jf ^ 

tz>^)\yy T }ymifi^\1f ^fi^ t (i N - ^ ;j/ 7 y ^ 'f N, 
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^)Vti ;i/yt^-f N - 7 oi ;i/ ;v ^ ?> ti^ » 

- ^ 5^ ;i"i7 1^ N - y jL=^;vt^ u K^^d^^tf n ^ o 

{R^S/ U LT{±. mXU. V 3m(D:kmm^ifi±BT 

±IBSmT;^:3!^;^*^ J:fBTU-;i/Sx ±SBiajj|T U -^v^v ±tBT^ ;i/=ap;vat> 
±iBSmT5;i/dr;i.a^®St^^^-fgJfe^n;^c h U S«l^> U A^^jf 
f*: ffil t (i h y ;^ ^ 5^ U ^vSn tert-:^5^;l/i^^5^>'^S^U-'^a6^ tert- 
:r 7 :c r: ;v u h y :7 - ;v u As^{f 5> n S o 

m W |g «i ^ :ii - 7^ -JV » ^ *^ ^ t:f iT- ^ o 
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>i>'^^iy^. MI^T^y^. bK^i?y^^ fch'D^-y-A^Sx SJ^:^;i/7T 
^'T^i'^x SJ^;!!;!'/^^ ;;^;i/7|^r:;i/S^ x;v7'f-;i/*. m^'^iy-^V 

^^T* J:v^TU-;l/S^ [ 1"] X [la"]. [ 1 *"] [ 1 a 

ct<. •fi?yx.«i^^igt 6 - 1 4 ®T y — ?>ns 7 ji^^^pSx 

s^T y — ^I'Si: bxii. ±13 T V -j\^&(D{pti: < t 'b 1 mo7kmm^:i)mm 

< im. $f*b<{ii~ 3m(Dmmm^. mmmi'. mnm^mommm^ 
5~8p. itf * b < {i 5 xti 6 *0#3i^^7^ D T y # 

iryi?;i/a. i^y^i^^i/S. i^y^i?;v«. if5^/y;i/S. 

-r5<$^vy;va, ;r ^-y- v y ;i/Ss 5^Tvy;i/^. ^>v7y;i/S. ^>v^ji 
-^i/Ss ^yy;i/»s ^v^yy;i/*s ^y^-y-y;i/»s y^^t^ji^^s ^±^J 
y;i/*x :^7^yi?;i/as i'^yy;!/^. v^-r ^ v y ^>\/;d-:^-t?- 

g^^^ Dry— ;i/Si:bT(is ±B3^5^D:ry— ;i/^©'j>35:< ^:*) H@©7J< 
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i^mt b-Ctis m^it. 1. 7 - y :jLi-yy.u V >ms 7, S-^>V^y V > 

Yifi. mm^itmmm^ (-0-) ^u<{i«ftitj^^^ (-s-) 

^ j:vA^7^ D u SJ^*** bt vm: % <t v^T u -;i/S:5^7JIS 

^fe*<&*b-CV^-C'feJ:v^^7^DTU — i: bTti. mAXm^ti^m^M^^ 
bT v>T J: U -;m:RtJfaife*'fe* bTv>T*)a:VN'v5=-DTU 

±B3-«e^ [l']^ [la'] ifct;^ [lb'] ^3i5v^-c^ x-f^^n^/ND>:f> 
0^i:bTiix mmm'i'. ^mm'i'. ^mm^. y ymm=pmifimi.f ^ 

±m-m^ [1"'] RXJ^ [1 a"'] K:j3V^T^ SI E ^ ti* sj^iai^fe * b 
T v^T ct v>T u -;i/*2S^t5g^a£** bT v>-r J:i>'v5^D7'';-;vaii:b-c 

±S-JK^[la']. [lb'], [la'*]. [ 1 a'"] S15 [ 1 b'"] 

j^^[i]s [i']> [ 1"] [ 1"'] ®^B;&tJfigc©s^«0iiP^-e 
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wo 2004/039781 



PCT/JP2003/013317 



^ (i'-32) T-5^^fti> a^^#:^*5^tf e>n^o 
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wo 2004/039781 PCT/XP2003/013317 

«s TIB ( 1" - 1 ) ~ ( 1 " - 2 1 ) -Sm^ti^ ^^mi^^^ifimif^tiio 



(1'-1) (1"-2) (1"-3) 
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wo 2004/039781 



PCT/JP2003/013317 



(r-16) (1"-17) (I'-IS) 




-m^ [1'"] -Qm.^ n^:^m^MO}^±^W(Dis-^ \^^^mi^mt\^x\±. 
it. TIB (i'"-i) ~ (i'"-i 5) X'^^ti^&^mi^m-b^mu^fi^o 




1-.6 1--7 1"'-8 
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wo 2004/039781 



PCT/JP2003/013317 




1"-13 r-14 1"-15 

a ttm^^o m^. yt-:^ ^ ^ V ^ mi sm. ^3337-33 

41M (1999^) (Organometallics 1999, 18, 3337~3341) {c:SB«®<fco 

o i 5 * © A^^lf 5>iXv ^fes c:ne>®*ffitJ^fefflv^T ^ Av^o ^tz. SJ6S?§ 
^Rl i: LTttS^^s 2 - ji h ^ i/ai:5' y — T-fe b - h U ;^^^ffiv^ ^ d 

cix^>©^^R|{i7k&ia;l-c^2K^lli«2: b-CSiiS^-&-c * J:v%o Sfes SiiSM 
jKi:UTtt3 0~l5 0'C. $f^b<J±7 0~10 0-C-effac:i:*saj^*o c: 

2Kffi2k*liS?*-r -5 fci&t^Ji. U - -V' — (Grignard) iCH^O) Wttl^JR-fb-^ 
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wo 2004/039781 PCT/JP2003/013317 

i' -;HSII^ffi ^^^ o-80'C. ^^b<{i 10-40 '■cms©rafiT*s/fe^-& 
CI c:T•fflv^ u -^-;i/5emi: b -c « T ;i/ =3f- ;v U -^-;^IS«^ t u - 

[1"] -ea^tiS2(5:^PJ© Tf3-^S [2] 

Pt(XM2(D) [2] 




[3] 



X«^B^^:3®C^i:SA2i:ASSV^^Ci^-^bT^'^^;&ff$J5gb■CV^T^» J;v^o ) t? 
[ 2 a] 

P t ( C 1 )2(D ) [2 a] 

[3] 




[3] 
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mm ^m^s. mnm) 



wo 2004/039781 PCT/JP2003/013317 

COJ^-^. -J^^ [2a] xm^ti^^^t^:^>mi^^s ^ot-m^ [3] 

iff * b v%o 




T' 

CI 



^ d i:: *s m ^ ^ o 

tfS^tJ^n [2, 2, 1] ^riJ'-Z, 5-S^:ii>, 1, 5 
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wo 2004/039781 PCT/JP2003/01 33 17 

-^^^ [1"] T-^^n^ e^flf*©M5i?* ^-*5V^-C^ [2] x-m^ti 

^ &^i^:^y^i$-tl^JJt^^'i: ^±B-m^ [3] T" ^ ^ ^ -fb-^^ {is ^Bs. ^ 

]i A 2 ± ® ^ 0 ^ & ^ 0 ^ ^ -r s ^ ^ * -r ^ b T- fe ^ o 

[3 a] 




^B'2s ^C'z. 31A2. R\ R\ m>;St>'m^{±HUSB^|5lDo ) ^ ^ 

-^5S; [3] •c^^ix^'fb^ti®^^ bv^M#^?!l UTtts m^it. mt^vtz 

(i"-i) ~ (i"-2i) -cm^ti^^^mc^i^^^i^ (HiUBBiji^*^ b^ 

[lb"] -e^^tl^ e^fl<*tt^ ^0±^C t) ©ti^&ftl'fb-^ij-^fe ?> ^ T^h^lJ^ 

i^n^ ^^u y yihm t lyXit. m^it. ^m^-^ti ^ /n o >>fb u >'^ 

^Jg/ND'^ y^b^^i: UTttx ^?S^«v 7 -fb >; 9" "i? A > ft^bUf^'J'A. ae^-fb 
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wo 2004/039781 PCT/JP2003/013317 

A s ^ih * U "i? A ^ 3 -fb * U -i? A > 7 >y -fb -fe A . Jl^-b A. 3 ^b 
-feSy'>A^®7';l/AU#Jii^^O'y>'^btI^ :7!y'fb^'<?*^5^'^A^ ^it-^ ^ f7 
A. 3 «:7-{b-7 5^^^"> A. ^-fb^^i/i^ A. 3 •i7'fb*;i'i^'i' A^©z;i/:i7 U ±M 
^JS /^ o -if > -fb ife^SF )bs^ {f ^ n 5 o 

y\D '^'^pi: bTi±> 7^yms 3 <i7^^®yND>^>?«is^(f e» 

^^mit. m^\t. [1'] > ci"] s [i'"] m<D& 

Pt(X)2(D) [2b] 
«s TIB-J|g^ [ 1 c"] 




X 

-jKS; [2b] -e*^ tis e^s^i>^<^^^ e^ilii: u-cffiVN^;*:^R9©Sii£ 
»ti> J: 15 Rf*:fitJk:l±s «^;?.«> -jfe^ [2 b] 
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wo 2004/039781 PCT/JP2003/013317 

P t (X )z(D ) [2b] 




[31 



t ic:<t D^ [ 1 c"] 




m^^mmommmit. C2b] 

P t (X)2{D ) [2b] 
i^f^s DSI>*X{d;tfil3 h |6l Do ) T'^^n^ S^S^ [3] 




[3] 



[ 1 d"] 
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wo 2004/039781 
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[Id"] 



dcDi^-^x -m^ C2b] 'nmi^n^&^i^:^>mi^^. ^-r-m^ [3] 

-Ug^ [2b] -^^^tis [3] -ea^n^^b 

*fc^ [ 1 C"] 




[Ic"] 



T 

X 



^B2. ^C2. ^A2;stJ^XttBui3i:l^ bo ) ;^ tt^ i: x U 

Si [Id"] 
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wo 2004/039781 



PCT/JP2003/013317 





N > 











[Id"] 



(^•t-s mB2s mc2. mA2Rv^x^tmmim\:, (fits xtx^i!fim\:^m'^^ 

As ig<b*ue7A. ^-fb-fef^ -i? A. ^-fb x'^^>>H7 ^-fb^^i'i' •> A. =Jg-rb 

±iB-^^ [Id"] {C^JV^T. X '-e^^tl^/N □ '^'VM^J: LTtts -g^^Ji. 

^^M^s M^m^. ^^mm^. y ^ymm^m^^mi^ ^u^-tiK ^Mmoz. hti^t^ 

<h&^mi^<Dmi^mti.xits ^iz-m^ [i"] T'a^ti^*^B^©e^^#: 
L^^M<^^a|^: LT^{f _ (i"-2 1) x-m^ti^^^m 
i^<Di&iz, Ti3 (1 b"-i) - (1 b"-i 5) x-m^ti^^^mi^i^mi^^ 
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wo 2004/039781 



PCT/JP2003/013317 



(Ib-'-l) (lb- -2) (lb' -3) 
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wo 2004/039781 PCT/JP2003/013317 




[2] [3] X 

[1"] 



X^-l. 1 (i. [2 b] X'm^i^^ & iiikT. S^i^'Ji> 

[2 b] trn'to ) ^ e^Mi: tTM^^^^ [1 c"] T-a^^xSS 

{HAT. ^^mi^ [1 c"] fcw&t-o ) om^mm (hkt. ^m^^^i^j 

[1 c"] it: S^>'3i>ig#: [2 b] [ 3 ] T-^^n^-fb 

^^Miii^tts 'J^wizjit;,[:.xm'^^m^mm^mmLX!Rjiti^^n^x % 

J;■v^o 

[2 b] :2Sfctj^-fb-&ti [3 ] (Dmms.\±. ^^i^3^>mi^ 1 2 

b] izMVX. ^b^m [3] *il^O. 5-20^ ft. mm\^<itO. 8-5^ 

mm. i^^^uupi^y^ I, 2 - S;'^ D D a-<5' ^uUTt^jVA. Qli'fbj^^. 
o - ^ o D ^>Hf y^©^\ D >^ >-fbj^^b7jc^Mx ^^v-y. 

>^©55#i^.j^'(b7k^P,s i?ai5^;i/ji-7^;w, 5^ ^ V r D 
t e r t - — 7^;i/, ^ h ilp i/ji 5=- U- > ^7 U — 

;V 5^ ji5^;V ji — 7^h^tKD75>s 1, 4->=;r^-y->. 1, 3 - 
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E # ;i m lie (5^1026) 



wo 2004/039781 PCT/JP2003/013317 

brix U 1, 2 - r n /-^ > ^ U -fe U 

^mr )vzi-)\im. mm:^^)^^ s^^^c^^;!/, 7-Dt-:r>^^ 

5^;v^©ai;^7^;v^, j;^^;v:;^;i/7jx^S/ p^cD^^VT^^i^ Tk^^^tf^ 

uy^y. 1, 4 -i^:^- >s 1, 3 - ^ V 7 T -fe h 

^ b ^ g^-^v-f V i/^^Jl/^ b n >' > ^If ® ^ h 

^^y— ^I's oi^y— 2-^0/1^— n - y - a ^ 2-3ih 

T J; V^o 

'J^ymW [2b] KlMbX. iimi~20 O^^Ms $f^U<ttl — 50^^ 
ft © $5 H ;ip e. JSSIjS*^ ^ n -5 o 

Si;&SJK}±s ii^ 2 5 - 3 0 0 "C. $f ^ U < (i 6 0 ~ 2 0 o-c> <fc t) b < 
ti8 0~1 5 O'C0t6HiP 5)3al[M^R^i^■2)o 
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wo 2004/039781 
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[Id"] 

2 C 2 b ] tih-^m [ 3 ] ^ RU^mMO^^ V ^' y 

m-r^^^^i^ [1 c"] iiiky. cti^&^^i^ [i d"] him-t. ) omm 

e^iii* [1 d" ] {±s [2b]. -ih^m [ 3 ] :R^>"mMo^^ 

-5) o 

SAcs ^-ra^S^^Vfg^ [2 b] tit-^m [3] h <&®^;^e'^^^©#<£Ts 

M^M^mv. ^\>^x. m^ntz [ 1 c"] *ji^«c^ir^cD#^ETs 

v-fb^j c iiiCcfc^T [1 d"] ^mmi^n^^ tifim^ 

Z(Dm^. [2 b] [3 ] t ^R^^ "^xm ^ tifc & 

^tmi^ [1 c"] ^M^m^(D'Mmm^nt>t. e^^^^v^^* [2b] a^b-^ 

t> [3] i: n 'If Xb^y ^^iPl-^ CI t- J; t> . fiPt>. •7>4< 

LT^An bt ^ «fc v^„ ^fcs mmiAs iK>Mi3;fe b-c^in UT 'fe J: v^o 

2^M7^^C*5 V^•r ffi V^ § O -7 > -(b ® S ^ * L V n O -JT > -fb 

>'ND >-fb^'j®{^ffia{is e^M^*: [1 c"] izMi^Xs mm i ~ i o o mm.. 
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^ M 1^' (»!126) 



wo 2004/039781 PCT/JP2003/013317 

i!f^u<j±i~2o^ji. j:»3i!f^u<tti~io mm.ommif'^m:M.m^^ti 

in*.s [2 b] OXifiC 1 (^^J®^) T*fe^:®-^lc{i^ 

yitMti^X. ^m^M i^<t<\b) iiK^<DJ^xi ^>ibm ^kit^. 3^ 

itm^) ^m^^^o i^ittctts x = F (y^mm^) •^i!>^^'^i^it. j\u^ 

yihmti^x. yym^t.m (y^yit^) ax^o^^u ^yitm (:^'fbtJx 0kit^. 
3^itm^) s x = Br i^mm^) -e^^i^-^fctts nu^ xhmtLx. * 
jfi-fb^ (Ji-fbife) &L^(D/Mj ^y^hm (y^yitm. mm<i^. . x = 

c 2 b] Rxfit-^osa LSI <Dmm&i,im.j&m i 

>^#: [2b]. -fb^^ [ 3 ] J^Xfn D 'It' > -fb^J ® H# 
SU^e^i^^^^f* C2b] ii^b-^t; [33 i:^^-rSJlB^*S^-&®?§ 

bfeJ^-^tcfi. ■^0^®S*SK::i3lt*maE«{is [1 c"] KiMb 

-Cs ii^ 1 ~ 2 0 0 fg^a. $f*b<«l~5 Ofg^fiCDlSH*^ e>3i:i:SJR$tb 

S o 

[2b] . -fb^ifer [3] RXJF/^U ^Xtmo^m^M-^i^^}^ 
[2b] t<h-B<\Ss [3] i: ^^r>KJE&$-&S« 

^fes [1 c"] ^-BM^mi^rz^-^cD&^mPf- [ i c"] t^^u^ 

y^tm t(DI^St:^Um\±. its 2 5 ~ 3 0 0 'C. b<{i 60 — 200 'Cx J:D 

ii?^b<<i:80~l 5 0 •C®l6ffl*» ?>iSl:StR^n. RJiS^^a. 1 0 

7 2 ^PhI. $f ^ b < (i 3 0 ^9-~4 8 J; D » * b < l± 1 ^P^~ 1 2 ^T^Oife 
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wo 2004/039781 PCT/JP2003/013317 

Hfc. e^i^J^>0g# [ 2 b ] ii-fb-^i^ [ 3 ] T'^^^i-S-fb-^tJ i:©>^^Ss 

^>itf* [2 b] i:-(b-a-tJ [ 3 ] toi^mmi^-b^^. 10^-72 ^r^l'^. $f ^ 
b < }± 3 0 4 8 B§P^^. ct D U < {i 1 B#P^~ 1 2 HtF^^{::>'^ d ^^y^hM 
^ SJfS ^ mm UT. iimiO^~7 2^P^> $f^U<tt3 0^9-~48li#F^s J; 

o T J; V^o ' 




[1"] [Id-] 

;^:3p-A3i±. fi^^^* [1 c"] ^Milst-fb^tJ i: b-Cffi v^^. [1 

d"] (mM®/NO'y >ji^?fe*-r^ e^^.i* c i c] ) ©i^ja^fe (^uT^ «i 
e^ii^ [Id"] {i> ±iBi!i^i^ 1 " -ctf e>tifc e^^f* [ 1 c'*] ^mm 

c t -e # ^ o 

^fc. M^a^3"*)s ^?S'l4*";^#iamT-efTd CI fc^Jif * bV^^s. 
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^m^^ (mm) 



wo 2004/039781 PCT/JP2003/013317 

-m^ c 1 "] 




[!••] 



-JISS; [1"] -ci^^ tL^ e^^#:{i^T«fM-fb-&tJ-e $)^o 

^ ztifixfi^o ^!i&m(D:&mt iyXitm^it. Ks&momm. }tm^<Dmm. 
-^^ -jKS; [1'"] x^^th^yi^mm(D\^^mi^it. m^i^. ±m--m^ 

[2b] xm^ti^ ^^i>j^ymitt. ±I3-^Si [ 3 ] T'*^ n-s-fb-^tJ i: 
Kj&^^x. ±iB-j^^ [1 c"] T-^^ni. ^^mi^t ^>:v^-c*cnfc^ - 
JKii [4] 

EMgX* [4] 
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wo 2004/039781 PCT/JP2003/013317 

[ 1 "'] t•a■$i^^*^0^<De^^#:{i^ ^tz. m^it. [5] 
MaP t X 4 [ 5 ] 

[1 c"] x-m^ti^ ^^mi^t v^ T" c , ±m--^^ [4] x-^ $n 

^ [2b3 X^ $ ft^ S^i^oi >fg^(z:, _t|a_^^ [4] T^^n^^U — 

BuiB-jis^ [2b] n§ e^s^ m^\^v ^ u u (i, 5 — ^ 

:3p-9-i?ac>) e^tx MfB-«S^ [3] T-^^n'5'fb-&«^s 6-17 ^- 

;i/-2, 2' -\f.\fi^) ^J^^h^. mX\-S.2 -:x.Y^^^3L^ y T V - 
}Vm(D'Mm^^ Klit^U^ 5 0 -C- 1 5 0 °Cs U < {i 8 0 °C~ 12 0 "CT'^ 1 

inters. u < (i 2 «fp^- 1 Br^^i*M/?&^-&-5 ci j; luiB— as 
^ [1 c"] -r-^^ti-s mxit^uu (6-7ai-;i/-2, 2' — t: 

irU$^>) 6^^ff-5o i>IV^t?^ dtitzfjlB-^^ [4] T-*^ti§^U--^- 
mx.Uy if i^yu ^ h*^S^6^aS0~l 0 0'C^ ^ff^L 

<tt2 0~80''C-C30^~4B#F^. ^ffSU<{*l-3 ^^^JSS^-^S CI i: &3 J: 
D s [ 1 '"3 T-^^tl^:*:^B^©a^^#:. ^ « [Q-y 2 , 

2' -t^:fu^^■:^^ (c, n, n) 3 (II) -^n^^Ltt^x^ 

Mii^ 2'" 

BulB-figS; [5] T-^^tt^ a^'^b■&t>^ ^?S^{is 5^ h ^ d a 6^^* »J •> 
A^. BulB-^^ [3] T•^^n5Yb^t>^ 6 - 7 :<:rz;i/- 2 , 2' - 

f U > i: «?!lx.«S^^^®?g^^4'> S/i&^S 5 0 1 5 0 "C. U < 
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wo 2004/039781 PCT/JP2003/013317 

{i8 0"C-1 2 l«p^-|gtBfas ^?^L<tt2^^~2 aiSSliS^-&-5 

d i:tc J: t). -^^ [1 c"] ^;t{f<J70D (6-7:xr: 

k: UT HuiB-jSSSi [4] -cm.^n^^ V -^-jvmm^K^^^^fn^. -j^^ 

[1'"] 7?«^nS*^WO [6-7xn;v-2, 2' - tf If 

Ui'^h (C, N, N) ] :7xn;i/e^ (II) ^m^^ hifi-^^^o cine)CDS 

d:^-^^ eifefc^ BfFsB-«g^ [4] T^$n«i5^ u -i' — ;i/§ciis «^ 

:j^=.JV^ ^^^yr^ 2^>rtt K b**MJffeSft o^ioo-c. i?SU<{i20~ 
8 0°C-t-3 0:9-~4^^. $fSb<}il~3 ^P^R^S^-ltTs ^ D D ( T U — 

(1, s-i/ti'nsi-^^s^i^jiy) c: ® ^ e> ;t:Yb-&%^^ 

iuiB-iss; [ 3 ] T^^^ns-fb^^Kj. m^\t. e - y - 2 . 2' - ti^y 

> tRJit^mm 3 0-2 0 O-Cs if^U<tt8 0-C~l 1 0'CT?2^^~5Bia> 
»^b<{il 8^^~3 B^ffit#.S^5^-&S C i:fc<tD^ -iaS5^[l'"]-?^^ 

^:i3> B$fB-j^S; [2b] -^Ig^tlS T^b^^D 

n >; -^7 A©J:o^d:e^{b-^ti^««l^«s i, 5 - ^ i^- ji > 1 , 5 

T-fe b - h u ;i'^<D^iKlJ> S^SMft 5 0 •c- 1 4 0 -ctv 1 5 ^9-- 3 mm. 

flblc. 5^ h ^:rD^e^^±r U As 7^ h ^ ^ d d h U .i; A ^ s& ^{f ^) 

^mm<D&^mi^Rv^±M&^mm0m:^^i^^ ^m^n^ e^^#:iix «^^«x 

- 42 - 



wo 2004/039781 PCT/JP2003/013317 

:4:^B^{;i^^ (%a<b^i^jl) 0^0^:^ 

#s iE?L?±A®. iE7L$Sl3§^/i^ m9^?±Aii. ummttif^^ vx^ 

z ti^x^. b < {ti±mmBit^4 e v nx±(DMnx'$>^ . mi^mt: \^xitm 
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wo 2004/039781 PCT/JP2003/013317 

{il 0 0nm~50 Onm-^jgi-So 

* b < {i 0 . 7 mmfet±©s& 0?fefflv^ §0 nfii ©f^« tt«•^s^ }c J: ^ T ® 

>^ ^ X V ^ a if ^ ^ fitj -r- S o 

tif^0^<btJx ffis T;i'^rzH7i,, :^ h U A-* U A^^Sfeti^ 

nf>0?g^#js. vy^^-e? A-ffi^^^fe{i-etie.©g^^js. -<yi^->A. 
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wo 2004/039781 PCT/JP2003/013317 

J;D^tf*U<{±5 0nm~lx^raT'feD^ Mtc$fSL<{il OOnm—lAmf 
?iXt-^ C h:^^ti3^^Mt^^ IE?L Sifts'^ LT^^ ^ S^-^^fg 

mi^s T)i'^i^>mmi^. y^'p o i^ymma-. u^>^ t^oLymmi^. \f.y. 

y.^v )V7 y b -^-b \) K ymm.^^ muuy:^)^j ^ 

W-Wlm ^ tji ^ ^ mmBx & ^ X 4>^v^o m%m(Dmmit<^izm^:^ ti^^ox 
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wo 2004/039781 PCT/JP2003/013317 

7'^y%i\j'^m. -I- u >^'^b'^tl^ u ^-^ v^^-fb-^tJ. u ( n - t: ;i/ 

:7 31 >^®^mttie5^^:t y rfv-^ ym^w. ^^B^t^^ 

ifi^ iill^lnm~5/zm(Z)|SHAs$?^b<v J:D$f*b<{±5nm~l/im-??fe 
MK:i?*U<ttl Onm~5 0 OnmT-JfeSo iE?L^Aig. IE ?L *& 7^ JS f± ± 
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wo 2004/039781 PCT/JP2003/013317 

^m^^ V -b )V!r.ymMii^<iSa. y ^ ui/T=->mmW. B,-^y ^) y ~)vmm'i^(D 

®-e«^i:V^*s. 3im 1 nm~ 5 >wm®|gH3j>sj?^ L <. J; D ^ * b < 5 n m ~ 
^AmT•^5D^ Ht;^?^U<{il 0 nm~5 0 Onmffe^o «^ ^ A M s 

itjEJii^xmRv^jE^mmmom-^i^m^^ i^tz ^0i)mmx ^ 

As ^s ills T^i^-^A. ^^y. -^y^ji^^o^m. m^it-^^ 

^ ytji>^ (Dammit ^i^ih-^ ^ ^i/ ^ l.^ ^-fbu^^'^As i^i^r m.. 
mhti h.o^mmt'^. ^';^5^^>s ^^v^ui^vy, v ^ ^ ^ 
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wo 2004/039781 PCT/JP2003/013317 

O h U :7 D ac^ Tff U ^' O O 5^ 7 ;i/ 2j- P 3^5^ U > ^ D D b U 7 ;l/:^J- 

:^/^^y ^ V y MB E (^^i^ail^ iJ7 :Jri/)^s ^ ^ :^ ^ - ^ :t > t: - A 

nKTvi. ^%m. mmm. )i.wtm-BL-cFmmm^^\ifx:^%m^m-mycmmir^ 

1) 'H-NMR;^^<j7h;U: GEMINI2000S^|g (>'tU7' >n^) 

2 ) mmybm^m •. CHNzi-^-MT-SS^E (fiiP^ttM) 

3 ) PiiJK;^^^ h ;i/^*f :V-550 (JASCOSi) 

4 ) h ;u»«f : F - 4 5 0 0 iB^Lm) 

1 1 , 3 - ( 2 - y ^>Hf >©i^jg 

^r — y pt^S'U';/^^:^^ ^18 #^ ^3337-3341M (1999 
(Organome tallies 1999, 18,P3337-3341) © I3<fit3tJ! Tia©SJiS5S; ttJ^ o T 
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wo 2004/039781 
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Br 




Br 



a. 



PdCUPPh,),, LiCI 



"N SnBu Toluene, reflux, 3days 

3 




1, 3-i^:/D^^>-if>2. 5gt (2-t:ys^;)/) ^U7^5^;^xa':^>7, 
9g> hr;^ (h V y ^ y) V n u v O . 60g. ig-fbU 

'H-NMR(CDCls) 7. 22-7. 29 (m, 2H), 7. 59 

(t, J = 7. 8Hz, IH), 7. 73-7. 87 (m, 4H), 8. 07 
(dd, J=l. 8Hz, 7. 8Hz, 2H), 8. 61-8. 76 (m, 3 
H) o 

4g^ (2-tfUi?;i/) h U 7^5^;!/;^ ^ :h > 5 . 0 g^ ( b U 7 oi r:;i/7t^X 

^-rv) 1/ uun^pi^^ hO . 38g. ig-fb U5">i7A0. 28gt:b;Pac>l 
4 m 1 <&Jg-^b 3 HP^s ii««t^J$b3to ^^^13 b ^7jci5t $ fir In , S^- U * -5^ 

2 gff feo 

•H-NMRCCDCla) :d 7. 22-7. 32 (m, 2H), 7. 77- 
7. 83 (m, 4H), 8. 44 (t, J=l. 4Hz, IH), 8. 73 (d 
t, J = 4. 8Hz, 1. 6Hz, 2H)o 



1 h ll1to:&S t J: D > 2, 4 - i?rD^ T- V — ;i/ 5 . 0 g (2- 
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UXin'pV^h.l. 0 g. JS-fb U ^^-"^ A 0 . 8 h^l/^t^ 5 0 m 1 ^^g-^b 3 

'H-NMR(CDCl3) : 6 3. 92 (s, 3H), 7. 09-7. 27 
(m, 3H), 7. 67-7. 87 (m, 4H), 8. 11 (dd, J = 2. 6 
Hz, 8. 6Hz, IH), 8. 37 (d, J = 2. 4Hz, IH), 8. 64 
-8. 74 (m, 2H) o 

m^mmi a^^^ (I'-i) <om^i^ 

iTfSgJi bfe 1 , 3 - ( 2 - U 'O-ev 0 . 2 8g.StJf7^ 

b 5 ^ D D e^^* U A 0 . 5 g ^i^^ 1 0 m 1 Us 8 0°C-e3SF^s 

^^^W ( 1 ' - 1 ) © 2 7K?ntf* 0 . 4 4 g^fco 

Ttm^m : tfSEfii (C, 38.60 ; H, 3.04; N, 5.63)o 

(C, 38,27; H,2.94; N, 5.50)o 

m ^titzih^m (I'-l) ® — tK^^O. 20gs RXJ^:c^jV'^^^i^^ l.^ 
D U K ©5^ h ^ t K n 7 ^ >^§^ ( 2 . COM) 1. 3ml<^7^b5t:KD7^ 
> 1 0 m 1 'I'TJig-^ H^I^^SKlTmif bfco Rm^m^i^'ih^^ V 
mbitms i^i/ u 5b>:f ^ A ^ D V h 7 ^ - (^-fb^ 5^ 1/ >/p« iS' y - 
;v = 1/0-2 0/1) ^fj5c:i:tct!9ltfeS<*:i: bT g fi«} ® -fb-^^ ( 1 ' - 
1 ) * 0 . 10 sntz« 

^n^m : tfSttt (C,41.61; H,2.40; N, 6.07)o 
SliBHii (C.41,58; H,2.35; N, 5.94)o 

mmm 2 ^^mi^ ( i ' - 2 ) ©m^i 
HJte^ai 1 OHti#aJ^-e^?.nfc&^^<*: ( 1' - 1 ) ®n7k*a«io . 8 7 g. S: 

tJC7 x'^^ 2/ «:> A :r o ^ K b ^ fc K D 7 ^ ( 1 . 0 4M) 9 m 

1^5^h^bKD7^>22ml frJT'ig-^ b. 3 ^P^. iffllSvS^g bfco ^SJ^J^r 
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y^- (m-fb^^v>/p«d7y-;i/= 1/0-2 0/1 ) c J; D 

mWhX^X @ (l'-2) ^0. 2 Q sntzo 

'H-NMR (DMSO-do) -.6 7. 32 (t, J = 7. 7Hz, IH) , 
7. 52-7. 55 (m, 2H), 7. 76 (d, J=7. 7Hz, 2H), 8. 
10-8. 12 (m, 2H), 8. 19 (dt, J = l. 6Hz, 7. 9Hz, 
2H),9.27-9.40 (in, 2H)o 

^*:9-*ff : i+^ffi (C, 37.96; H,2.19; N, 5.53%)o 
^iflij^i (C, 37.89; H,2.13; N, 5.13%)„ 

*-fb^%CD?§tS^^:^'^^ h ;i/*iB!l^ Ufe J: C: 5s M^© AiBax= 491. 4 n 
m, 5 2 3.6nm (CH^Cla) TJfeofco 

HJifi^^S ( 1 ' - 3 ) ©Mjit 

3— F^>Mf>l. 1 g ©5^ h ^ b K D 7 ^ 2 0 m 1 ViJ^^i/'^A 

0. 13g{3tgTbs 7 ai-^VV^^i'"^ A3-S;> H^l^jg bfco MJ5fc^tft{3^ 

MM 1 ©Bu^gi5:9't?# e> tL;^c e^^^ ( 1 ' - 1 ) (D-Tkmrn 0.44 s^^m Vs 
fp^i^ V * ^jv^ ^ h.^ Y ^ y >( — (JM-fb^ ^ 1/ >/ ^ ^ J =1/0 

-2 0/1) ^fTac:i;K:J:DMfiaf*i:bT Bfl!j©S^il^ ( 1 ' - 3 ) * 0 . 

1 0 zmtzo 

^H-NMR(DMSO-da) -.6 7. 36 (t, J = 7. 7Hz, IH), 
7. 49-7. 52 (m, 2H), 7. 77 (d, J=7. 7Hz, 2H), 8. 
10-8. 13 (m, 2H), 8. 17 (dt, J = l. 6Hz, 7. 5Hz, 
2H),9.61-9.71(m, 2H)o 

7i.m^m : (0,34.73; H,2.00; N, 5.06%)o 

(0,34.70; H,2.25; N, 4.96%)o 

^^mzx-mmi^tc 1 - y )\^:^ti - 3 , s-s^ (2-t:>;i^;i/) ^>-fe*>o. 
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4 1 g. -Bl-O^'t V^ifUU S^^* U A 0 . 68 q^^Wl 14ml «t>-^?g-&U. 

D7^>^?*(1. 04M) 2. 4 m 1 i; b ^ b F D 7 5 > 8 m 1 tfJ-t-S-^ 

A^^DVh^^7>f — (Jg'fb^9^V>X^^5'>'—;i/ =1/0-2 0/1) ^ff^ 
ci:t3j;D«Bll#:i:bT ( 1 ' - 5 ) 0 . 1 1 gtf }to 

^H-NMR(DMSO-d«) \ 6 7. 56-7. 59 (m, 2H), 7. 7 
7 (d, J=10. 3Hz, 2H), 8. 15-8. 24 (m, 4H), 9. 2 
7 - 9 . 4 3 (m, 2 H) o 

m^mm^ a^^#:(lb"-l) ( ( 6 - 7 ^i:::;!/- 2 , 2 ' - t if U h 
-C, N, N) (II) ) 

S^iVV^^^^ntiCCl, 2, 5, 6-77*) -1, 5 

— :^'fb (II) (500mg. 1. 44mmol. 1. O^i) h6-:7az 

— ;i/-2, 2' -l;t:U2^;^(400mg^ 1. 72minols 1. 2^S)& 

l*lgP%Sl^S^ bfeo ^5iV^■T?. 2-aih^i^ai^y-;i/(10mL)^ 

in^TjDl!^ b> JSmTT* 1 NfF^iti$>K;^S^•e-fem^ ^§i«^<&^JEg* bfcp 
fe5!5i|lfe®^M§^'U:*'y;i/5!39A^Dx'h^?'57'f — ( ?g ilM : ^ n n ^ ^ 

>/^47y— ;i/ = 2 0/1) T-j^i^ b^ ^^:v^-^^:3p■y->/s?^'D□^^$'>;ip^:B^ 

igffi b-tx e^^fti ( 1 b" - 1 ) ^Sfe®J^5fCi: bt 6 4 8 m g^fco iR* 9 
7 . 4 %o 

*H-NMR (500MHz. CD2CI2) : 6 7. 10 (dt, J=l. 4, 
7. 5Hz, IH), 7. 16-7. 24 (m, IH) , 7. 38 (dd, J = 
1. 4, 7. 5Hz, IH), 7. 50-7. 65 (m, 3H), 7. 68 (d 
dd, J=l. 3Hz, 5. 3, 7. 9Hz. IH), 7. 88 (t, J = 8. 
OHz, IH), 7. 94 (dt, J = 7. 9, 0. 9Hz, IH), 8. 09 
(dt, J=l. 6, 7. 9Hz, IH), 9. 04-9. 09 (m, lH)o 
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la^i^S : 3 30. Onm^ M^^:)^^^: 559. 4nmo 

mmme (ib"-5) ( (6, 6' 2' -t;t: 

vi^±h-c, N, N) (ID) omm 

3.V y ^ y ^ 7.-=i\z i {1 , 2, 5, 6-7?') -1, b -^^W 
— li-fb (II) (500mg. 1. 44mmols 1. O^M) i:6, 6' 
-Vy - 2 , 2' - ttrue^;!/ (534mgs 1. 72mmol^ 1. 2 

^fi) ^^tti^^J^s rtgp^^m^^ bfeo i^VNf. 2-aih:^rS/ac^/-;i/ (2 5 
mL) ^iP^TAn^b^ ia^TT' 4 BtP^Ji#S*fc^-B-/fe^^ j^flEg* b o 

W ( 1 b" - 5 ) fcbT5 9 7mg#fc„ JtK^ 7 7. 1 %» 

^H-NMR (500MHz. CD2CIO -.6 7. 07 (dt, J=l. 3, 
7. 5Hz, IH), 7. 14 (dt, J=l. 5, 7. 5Hz, IH), 7. 
38 (dd, J = l. 5, 7. 5Hz, IH), 7. 46-7. 55 (m, 3 
H), 7. 56-7. 64 (m, 2H), 7. 68-7. 74 (m, 3H) , 7. 
75 (dd, J = l. 3, 7. 9Hz, IH), 7. 95 (t, J = 8. IHz, 
IH) , 8. 00 (dd, J = l. 3, 7. 9Hz, IH), 8. 09 (t, J 
= 7.9Hz,lH)o 

mmm i B^mw (ib"-9) ((2, 2-vyx.-)],-i, io-7:n^ 

y ^) i- V - C , N, N) ^-fbS^ (II)) ©^3^ 

[ (1, 2, 5, 6-77*) -1, b -^^"^v 3L-)\,-\ 
-lg<b (II) (500mgx 1. 44mmol. 1. 0^M)^2, 9- 

- \ , 10-7al:^>^DU>(574Ing. 1. 72mmol. 1. 
2^4) l*lgP?&M^Sm Ufeo iJt^VN-C-. 2 - h ^S/ai^y (1 

OmL) ^iJD ATinl^ Lx si T- 3 ^F^jt#Sl& ^ fe^, ^i^^^ffig^b 
fco n <b ixtz^sm.^a:>mm^ ^ )V ti "7 h ^ u h ^ ^ y ^ — {^M^ : 
tj'DDp<^j7>/^^y-;i/=ioo/i) r-i^mbx i^:v^-e^:3p-t>->'/i^^o□ 
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p< ^ >;tpe>S^a bT^ (1 b" - 9 ) ^ 585^ © i: b T 7 0 6 m 

g#feo iR*8 7 . 2 %o 

»H-NMR(500MH2^ CD2C18) 7. 11 (dt,J=l. 3, 

7. 4Hz, IH), 7. 16-7. 24 (m, IH)^ 7. 49-7. 58 
(m, 4H), 7. 63-7. 77 (m, IH), 7. 80-7. 91 (m, 5 
H), 7. 96 (d, J = 8. 5Hz, IH), 8. 42 (d, J = 8. 6Hz, 
IH) , 8. 50 (d, J=8. 5Hz, lH)o 

m^mm 8 (lb"-15) ((2. 4, 7, 9-7^h57ai^;i/-l, 

10->'x:^>XDU:^^-C, N, N) ifi-fb 6^(11))® ®jg 
S/jL 1/ v^j' 7 ^ Id. C (1, 2, 5, 6-77*) -1, 5 -^^-y-S^^i - 

— 6^(11) (500mg^ 1. 44mmol^ 1. 0^g)i:2, 4, 
7, 9-7^b-7:7ai:n;i/-i, 10->'x:^>:;^DU> (837mg^ 1. 72 
mmol^ 1. 2^11) -^fdLTLS).^ F^SP^MUlSlfe Ufeo i>iV>Tx 2-aih:J|rS^ 
Ji^S' ( 2 5 m L) AP x. T iP U x a^TT 3 ^^«j$SJ5S$-frfe^s S 

- (l^Sii^fi : i>i^DD^^>/^iS'y-;i/=l 0 0/1) T-MM bs iJjV^T'^dj^ 
■9->/>:;<^DDp(<S':yA>f,|||gffibT^ ( 1 b*' - 1 5) *^^efi0«& 
* bt 9 8 8 m g^feo JR* 9 6 . 1 %o 

»H-NMR (500MHz. CDaCla) :<y 7. 10 (dt,J=l. 3, 
7. 5Hz, IH), 7. 20 (dt, J = l. 5, 7. 5Hz, IH), 7. 
50-7. 80 (m, 15H), 7. 83 (s, IH), 7. 85-7. 92 
(m, 4H), 7. 95 (s, lH)o 

)&.m.m 1 fi^^#: (lb"-15) ((2, 4, 7, 9-5^h^7xr:;i.-l. 
1 0-7x:;^->;;^DU:^^-C, N, N) ^^^^ (I I) ) (J. Che 

m. Soc. Dalton Trans., 1645-1651 fclBft©^^) t J:^|gjig 

J^a.l/>^'7^;^ZJ{3^<b&^(II)il>!jU'i7A(78mg. 0. 187m 
mols 1. 0^S)St52, 4, 7, 9-5"b^7x-;i/-l, 10-7x:J- 
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>^DU>(100mgN 0. 206mmolN 1. 1 MM.) ^i±7h^. ^ 
M^MI^tfeo ^JiV^-C•2-Jl^^S/Jl^5'>'— ^l' (1 OmL) St^Tk ( 5 m L) ^ 

1m mrnvtzo 1*1^*5 8 o'cizmLrzm)^-(^. ^^.^iz^^ (o) ^^t^x ^ 

iH^S : i^^Dnp(^5'>/p<^57y— ;i/= 1 0 0/1) fJlM i)J t? * ^ A ^9- iii 

cDiii^ti*^=3pij->-t-?itr^bT^ ( 1 b" - 1 5 ) ^mm^om^ t b 

t 1 3 mgmtco 7 . 9%s 1R^9 . 5%o » H - N M R i:* ® t»ttfiS id; ^ 

8 -r-ti^nfe e^^i* ( i b" - i 5 ) ii-gfe bfeo 

tbi^^^J 2 e^tt^*: (lb"-15) ((2, 4, 7, 9-7^b^7m;i/-l, 
10-7^^>;^DU^h-C, N, N) il-fb (II)) (J. Che 

m, Soc. Dalton Trans., 1990, 443-449^ 13 IB «©;&i£) tJ:-2>MB 

tzU^itli.nm 1 i: b-rSii6<&fTo Bfl«j© S^Hf^ ( 1 b" - 1 

5 ) l±m lotitat^^ Tzo 

mm0i 9 . (l"-2) ( (6-73in;i/-2, 2' - Ifl^US^-^b 

- C , N, N) *<bfiil (II) ) 

>>i bV^y'^XntHli^ST-ff ?>tLfee^^^ifi (lb"-l) ((6-7 
a:r:;v-2, 2' - tri^Ui?:^h-C, N, N)JS'fbe^(II) ) (500m 
1. OSmmol^ 1. 0^«)St>•^'^b:^^';'>A(811mg^ 5. 4 
2mmol^ 5. O^S) ^ttiiJ^^ ^ ^ ^ b o ^ V^ T- ^ 2 - V ^ 

(lomL) :&in;iTin^b. iiMT-e 3 mmmw&j^'^^-^rc^^. 

^Da^^>/;.{^y-;i'=5 0/ i) T-MMbT> &±mi!^ ( i " - 2 ) 

^^©iiS^ i: bX 4 4 7 m gtf feo iK* 8 1 . 5%o 
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'H-NMR (SOOMHZs CD2CI 
7. 6Hz, IH), 7. 15-7. 21 
1. 4, 7. 6Hz, IH), 7. 54- 
dd, J = l. 3, 5. 3, 7. 7H2, 
H) , 8. 09 (dt, J=l. 7, 7. 
(m, 1 H) „ 
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2) : 6 7. 09 (dt, J = l. 3, 
(m, IH) , 7. 38 (dd, J= 
7.64(m, 2H),7.66(d 
IH), 7. 75-7. 96 (m, 3 
9Hz, IH) , 9. 22-9. 2 8 



mmM 1 0 (l"-3) ( (6-7i:n;i.-2, 2' -tftTUS^^ h 

-C,N, N)3'i7-fbe^(II)) 

Sxiix>i^7^;^=2{c:^Jte«?j5 (i b''- 

1) ( (6-7:ii-;i.-2, 2' - t^t:'JS^!^h-C. N, N) e#(II) 
D^-1'K) (522mg. 1. ISmmol. 1. 0 M S:) RXf 3 ^ ihi- h V 
A ( 8 4 7 mg, 5. 65mmol^ 5. 0^*) ^iti^^. f^^S^I^SSlb 

tzo i^v>-^. 2-aih=^i'jiiS'y-;i/ (1 OmL) ^UaXxiamv. mm-c 3 

^— (^mmW. : ^J!7UU?iS>y/^^J-)]y=b 0/1) Ti^M ^5JV^ 
□ D p{ ^ ^/iJjif-;)/^-^^;!^;}^^,^]^^ U■r^ (l'*-3) :^ 

M€5®J^*i: 5 6 1 mg^feo JRS^8 9 . 7%o 

*H-NMR(500MHZs CD2CI2) : 6 7. 05-7. 14 (m, 2 
H), 7. 38 (dd, J=l. 7, 7. 4Hz, IH), 7. 55-7. 65 
(m, 3H), 7. 94-8. 00 (m. 2H), 8. 06 (dt,J = l. 6, 
7. 8Hz, IH) . 8. 14-8. 25 (m. IH) , 9. 54-9. 60 
(m, 1 H) o 

mm^^ : 3 3 5 . 0 nm. : 5 6 1 . 4 nmo 

l l (l"-3) ( (6-7i^;i/-2, 2' - trirui;:hh 

-c,N, N)3.>^be^(ii)) omm. 

i'a.l/>i5'75xrJK:[(l, 2, 5, 6-77*)-!, 5--.:^iti?ac-A3 
— IM-fb S^(II) (300mg. 0. 862mmol, 1. O^fi), 6-17 
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j^^;i/-2, 2'-tff';i^;i'(240mg. 1. 034ininol^ 1. 2 m 
S.) RXJf 3 ^ ihi- h V ^ i 6 4 6 m s . 4. 310mmol^ 5. 0 MM) ^ 
i±7L^. F«3gp^Ml^«J^ bfco iJi:V%T'> 2 - Ji h y — ;i/ (6mL) ^tu 

^xmmv. mmrx- 3 mm mni^Hth^'&tz mm^mm^^vtzo m^ntz 
^nmmiyX. ( i *' - 3 ) ^m^om^ i:LT4 3 4 m gmtz. 

9 1. 0%o 'H -NMR-&if©i^'l4ffi{ill«l<?!l 1 0 T-»e>n;t S^^<*:i:-Stb 

tZo 

mmM 1 2 e^^f* ( 1 " - 3 ) ( ( e - 7 :n-;v- 2, 2' - t:t:yi^:^h 
-c, N, N) a-^-fhe^ (II) ) (oMikmu yn'^y vmiz ^^^m 

^a.b>^>75'^3f3 [ (1, 2, 5, 6-77") -1, 5-^^-y-S^3i-;v] 
— :^-fb e^(II) (300mg^ 0. 862mmol^ 1. 0 MM) :Si.X}^ 6 - 
7xn;i/-2, 2'-t:t:Ui^>>l'(240mg, 1. 034mmol. 1. 2^ 
M) ^tta^^x F^gPSM^-gJfe Lfco <>tV>-e. 2 - b :^r$/:ii ^ y (6m 

L) ^m^ximm\y. MMTx 1 ^mmwR]it:^^'^rz'^. s ^t-^ w ^ a (6 

46mg. 4. SlOmmol. 5. 0 MM) ^m^. Mfc: I^^S^T" 2 ^P^li# 

y ^ - immm vifuuM^ y / ^ ^ y -;i/= 5 o / 1 ) xmm. L^ ^5^v^t•i^ 

^ D D ^ ^ e^Si^rs bT. a^^# ( 1 " - 3 ) 

t LT 4 6 8 m E^fzo iK^98. l%o 'H-NMR?Ci:"©tH4ffi{illJ£ 

^Jte#S 1 0 ~ 1 2 ©^^A^ 2 ISPgT-frd^^H^OMiii^^ 1 0 ) 

mil) \zxti\^. ma® 6^^^j{)5d; !? iSjR^-c-f§e.tL^ c ^ As*!i^o 
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mmm i 3 s^^f*: (i"-7) (ce, 6' j^-jv- 2 . 2' - tftr 

VVi-Y - C, N, N) 3«>^be^ (II) ) 

* -i?7ain;i/-2, 2' - litf'JS^rhh-C, N, N) JgibS^ (II)) 
(300mg> 0. 558mmol. 1. 0 MA) jSlV^^ ^ ihi- ^ A ( 4 1 
8mg^ 2. 790mmol> 5. 0^«) F^^^&^^B*^ bfeo i>J 

2-aib=^i>Jc^5'y-;i/(15mL) >£in^-riO^U^ jS^T^e 6 Btf^Jl 

- (^iSl^ft : D D p< ^ >) -riKSi L/^ iJ?VA-C^:^-^?->/S^<?Diii^^>A^ 
?.:BiSSb-r> B^^i^ ( 1 " - 7 ) *^fi©«&*i: ut 3 2 9 mgf=#fco m.^ 

9 3. 7 %o 

'H-NMR (500MHz. CDaCla) :(5 7. 00-7. 08 (m, 2 

H) , 7. 37-7. 42 (m, IH), 7. 46-7. 56 (m, 3H), 7, 
60-7. 67 (m, IH), 7. 70-7. 77 (m, 3H), 7. 78 (d 
d. J=l. 3, 7. BHz, IH) , 8. 02 (dd, J=l. 3, 7. 9H 
z, IH), 8. 04 (t, J=7. 9Hz, IH), 8. 10 (t, J = 7. 
8Hz, IH), 8. 17-8. 34 (m. lH)o 

^Jf6^ 1 4 a^^#:(l"-10) ((2, 9-S^7ac-;i/-l, lO-^oi 

i->:;^uvi-h-c, N, N) 3^<hB^ (I I) ) omm 
z/2L]y>-!7y^yt.z2izmmm7'^m^nrzB^mi^ (ib"-9) ((2,9 

-Vy xr:;i.- 1 , 10-7 jL-)-iyy.u V ± h - C , N , N ) Miii^^ ( I 

I) ) (300mg. 0. 534ramol. 1. 0 mA) RTJF 3 ^ h V ^ 

( 4 0 0 mg. 2. 6 7 0 mmol. 5. QMS.) ^itih^. F*3^^M*S^b 
feo ^):V^-C^ 2 y —jv (1 5mL) ^in;tTin^bx jSMT-e3 

^ yip^mf^m lt. a^^ft^ ( i - i o ) ^^^^(DmMi: lx 2 8 3 m g 
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ntzo iR^ 8 1. 1 %o 

^H-NMR (SOOMHz^ CD2C12) '.6 7. 06 — 7. 14 (m, 2 
H), 7. 50-7. 62 (m, 4H), 7. 79-7. 95 (m, 5H), 7. 
98 (d, J = 8. 4Hz, IH), 8. 25-8. 40 (m, IH) , 8. 5 
1 (d, J = 8. 4Hz, IH), 8. 53 (d, J = 8. 7Hz, lH)o 

mB^1k& : 3 2 4 nms : 5 8 7 . 4 nnio 

1 5 &^mW- (1"-15) ((2,4, 7, 9-^h^7 1 , 

lo-73l:^>xDU:^^-c, N, N) a-^-fba^Cii) ) oMig 
i/i ^>^7 7:^D^c:||^(g^J8-e^#e)tlfce^^# (ib''-i5) ((2, 

4, 7, 9-7^h^7:ii-;u-l, 10-7al-:^>XDU•:^^-C, N, N)^ 
-fbfi^dl)) (500mg. 0. 700mmol^ 1. O ^M.) :&.XI^^^ 
i- V ^) K (525mg. 3. 500mmol. 5. O^S) ^'^±?i^^ 
^^fi^bfeo ^^V^■t-^ 2-aih:api>'ai^'y — ;i/ (2 5mL) in;tTin^UN il 

^ ^ ^If b-t> {!" - 1 5) UT 5 4 1 mg 

ntzo JR^ 9 5 . 9 %„ 

»H-NMR (500MHz. CDaCla) :<y 7. 06 — 7. 14 (m, 2 
H), 7. 52-7. 67 (m, 14H), 7. 85-7. 93 (m, 5H), 
7. 97 (s, IH), 8. 26-8. 42 (m, lH)o 

m^^^ : 325nms : 6 14. 2nmo 

nmmiQ e^^^^i^ ( i - 2 ) ([6-73i^;i/-2, 2'-ifif';s^-:>-h 

(C, N, N) ] y^~)V^^ (II) ) 

(1) [6-7i^;V-2, 2' -i;tfUS^:^b (C, N, N) ] ^^bS^ (I 
I ) ©-^^ 
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^> :3. U > ^ y ^ XZliZ [ (1, 2, 5, 6-77*) -1, 5 - ^ ^ V - )l 2 
— M<t&^ (II) (500mg^ 1. 44mmol) h6-y:c=.)],-2, 2' 
-trifU5^;i/(400mg. 1. 72mmol) ^i±Q,^. gP ^ M Jg S«l b « 
iJjV%-r, 2-al^^S>'3l(5'y-;^(10mL)*j!J^;tT}^JP^b^ 8 0'C1?2^^ 

^'Ox'h^*-77'f - immW. : i^^J'DD^^S^^/^^S'y— ;i/=2 0/1) "eMM 

^>?V^T^^■t^->/i?^ D Dpi ^S' >A»e>Mi®S UT. Bfi?Jtl 6 4 8 m g 
®l^*i:bT^fep JR:^ : 97. 4 %o 

'H-NMRCCDaCl^) :d 7. 10 (dt, J=l. 4, 7. 5Hz, 
IH) , 7. 16-7. 24 (m, IH) , 7. 38 (dd, J=l. 4, 7. 
5Hz, IH), 7. 50-7. 65 (m, 3H), 7. 68 (ddd, J=l. 
3Hz, 5. 3, 7. 9Hz, IH), 7. 88 (t, J = 8. OHz, IH) , 
7. 94 (dt, J = 7. 9, 0. 9Hz, IH) , 8. 09 (dt, J=l. 
6, 7. 9Hz, IH) , 9. 04-9. 09 (m, IH) ppmo 

( 2 ) e^^^ ( 1'" - 2 ) ( [ 6 2 , 2 ' (C, 

N, N) ] 7airi;ve^ (II) ) (D-^m 




^ ]y > ^ y ^ \z±ti (1) [6-7airi;i/-2, 2' -flf 

Ui^■:^h (C, N, N) ]^^be^(II) (400 mg) ^i±^^^ mEETMllSk 
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7 A:/d 5. KcDt^ h ^ t H D 5 >MM 1 . 6 7 mL (1.04 

mol/L. SOOmmol) *2 0 -CfriST bfco P^^m\tm^-&ommh^ 

ufc^tw^j!^^ 4 0 "cwT-eMffis* ^tircm^ommiz y d a ^ ^ > 

2 5mL$Jn^v 1 0 m L®2KT-i5t?^ Ufco i/U*'^;^*^ 

^jlt UT^ :^mm(0 & (l'"-2) 37 5 mg ■^m.^<D^^t UT^feo 

iR^ : 8 5 . 9 %o 

'H-NMR(CDeCl2)cy:6. 97-7. 19 (m, 6H), 7. 45- 
7. 49 (m, 2H), 7. 57-7. 60 (m, IH), 7. 65 (dd, J 
= 0. 5, 8. 2 Hz, IH), 7. 68 (dd, J = 0- 5, 7. 9Hz, 1 
H), 7. 85 (t, J = 8. GHz, IH) , 7. 95 (dt, J=8. 2, 
0. 9Hz, IH) , 8. 03 (dt, J=l. 6, 7. 8Hz, IH) , 8. 
53-8. 56 (m, IH) ppmo 

mmm i 7 B^^i^ (i*"-i) ([6-7ai-;j/-2 - (2-t^';i^;i/) 

yi?> (N, N, c) ]^>^ 7;i/;tn 7 3i-;w (ii) ) ©-^^ 
(1) V^uu (1, 5 -i>'^ D3f^^5'i?ji>') (II) ©^fig 



^i^<b^^^^4is (^«) , 1 sm, ^m^mmi^, 4 1 3s§#%fc:b-c. 

7^ h ^ ^ □ D U <> A 1 . 0 g ^ 1 6 m L ©^^7j<t::^S?^-y-s ci ti 1 , 

5 - ^ ^ ^ V lmL:at>*i^^2 4mL:S:iOX.T9 O-CTS 0^P^^# 

TO. 7 2g0^U— Afe@f*:Sfffco JR^ : 8 0 . l%o 

'H-NMR(DMSO-De) d:2. 47 — 2. 51 (m, 8H) , 5. 2 
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3-5. 52 (m, 4H) ppmo 



(2) ^> ^ y )V7t u y — i 1 , 5 - d:^ ^ ^5^ ig^b (II) 




^> y )V :t tJ y U ^ ^> -{£ > 1 . 2 g (D 7- h ^ \:i \^ U y ^ > MW. 7 Oml* 

Y^-^S^Ltzo Clix}3±iB(l) TMffei^^DD (1, S-i-^'D^r^^S^^ 

>) e^(ii) ^0 . 7 gmM\^. 2 0-CT-2 ^^atif b^ho f# ^ntzn^mm 

U >b >y;i/* ^ a V h ^ V 7 — (lifffli^S : h D D 5ix;v A = 1 / 

1 ) J; bi^S^Ls SfllJtJO. 7 84g^afeia#:J::bi:#}to IR^ : 8 2 . 
8 %o 

'H-NMR (CDC13) 5:2. 28-2. 45 (m, 4H), 2. 61- 
2. 72 (m, 4H), 4. 87-5. 01 (m, 2H), 5. 87-5. 96 
(m, 2H) ppmo 



(3) &^mi^ (l'"-l) {[6 -y J^-))/ - 2 - (2-l^Ui?;v) tfUi^> 
(N, N, C) l^y^S' D 7 (II) ) (D^m 




±IB (2) tmi^i^VX^^VTz^^^ y )V:tu y ^^=-;v (l, 5 - ^ o :t 
^ i?aL>) ^>fbe^ (II) 0. 8gs 6-y^-)]^-2 - (2-tf';s^;v) 1^ 

«J>?>0. 3 g;RlJ«i^^ 2 0 m L 8 0 fc: T 2 B P^»J«^ b o ^ 
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m : h ;i/in. n D 7h;i/^ = 1 / 1 ) izxmmhX:^^m(D ^^m^ ( 1 - 
1) 0. 485g5fe:t^>f^fe®S#^i:b•r^#fco mm : 5 1. 7%o 

'H-NMR (D.MSO-Da) 6 : 6-67-6. 80 (m, IH) , 6. 9 
7 (dt, J=l. 5, 7. 4Hz) . 7. 03 (dt, J=l. 3, 7. 3 
Hz) , 7. 65 (dd, J = 7 . 7, 1. 4 Hz) , 7. 68-7. 71 
(m, IH), 8. 04 (d, J = 8. OHz, IH) , 8. 18 (t, J = 8. 
OHz, IH), 8. 25 (dd, J = 8. 0, 0. 7Hz), 8. 30-8. 
33 (m, 2H) , 8. 52 (dd, J = 8. 6, 1. IHz, IH) ppmo 

mmm 1 8 s^^^^ (i'"-2) ( i6-y3L-)v-2, 2' -\i\^vi^±h 

(C, N, N) ] (II) ) 

(1) [6-7rc-;i/-2, 2'-^f^^';i^-:^^(C,N,N)]^i<be^(I 
I) ©-^fiK 



u > 7 5 ;^ n fCT^ b ^ ^ D D e^^jb u A (II) 1. Og2fey^6-7 

3ir:;i/-2, 2' - K IT U ;i/ 0 . 5 6 g ^feftii^^f x Z tiizm^ 1 0 m 1 ^ta ^ 

xtumL. 80''CT-. zBm^jiti^^'^rza Rmm^^Mv. m^tirzmm^(Dtk 

(D^M i: bXtffeo : 71. 4 %o 

'H-NMR(CD2Cl3) (J: 7. 10 (dt, J=l. 4, 7. 5Hz, 

IH) , 7. 16-7. 24 (m, IH) , 7. 38 (dd, J=l. 4, 7. 

5Hz, IH), 7. 50 — 7. 65 (m, 3H), 7. 68 (ddd, J=l. 

3Hz, 5. 3, 7. 9Hz, IH) , 7. 88 (t, J = 8. OHz, IH), 

7. 94 (dt, J = 7. 9, 0. 9Hz, IH) , 8. 09 (dt, J=l. 



K2PtCl4 + 




AcOH 
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6, 7. 9Hz, IH) , 9. 04-9. 09 (m, IH) ppmo 



(2) (l'"-2) [ 6 - y 2 , 2' -trtfUi^^^h (C, N, 

N) ] y:>^-)\^&^ (II) ) ©-^^ 




:2.u > ^ y ^ i^±tE (1) -Gm^otitz. [6-7ai-;v-2, 2' - tri: 

U h ( C, N , N) ] (II) 0 . 4 gSt^T^ h^bH07^>4m 

0 4mol/'L) 1. 7 m 1 *^^#HmTlwT?^T Uf::o 2 0 'CT* 3 Bt^MJ^^ 

f4:(l"'-l) 3 7 0 m g?feigB©«&*i: U-C#feo JR^ : 8 4 . 8%o 

1 9 (l'"-12) ([6 - (2-:^75^;i/) - 2. 2' - t: 

U S^:^ h (N, N, C) y )\/ :t U y ~ )]/ & ^ (II) ) (O-^fiK 

(1)6- ( 2 -:^75=-;^) -2> 2' - tir U 56 

(Chem.Ber., 109, 3864-3868(1976 ):S:tifTetrahedoron Letter, 23, 5291 
-5294(1982)) 1^13 ^ © & 13' t 4 ff o ife o 

1*195 ^MI^KIfe bfe u>^y^y.:3iz2-:ru^'^y^u>l. 5 sJScXJf^ 
V3L^)V3L — y^)V 3 Oml ^ttjia^^ - 5 0'Ck::fev>T n--:f^JVV^t7A0^ 
(1. 6mol/L) 4- 5ml**9)-:3<Dh?iJnb}feo 

fcs^ immmwi^. wi^um^ 2 o'c^T±{f-c 1 mm^wi^tzo m^^x. 2 , 
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bTSfl^tlO. 7 s^&^mMt {^xntc. urn : 4 1 . 2%o 

iH-NMR(CD2Cl 2) 6:7. 36-7. 39 (m, IH), 7. 52- 

7. 56 (m, 2H), 7. 89-8. 02 (m, 6H), 8. 35 (dd, J 
= 9. 6> 1. 8Hz, IH), 8. 44 (dd, J = 6. 4, 2. IHz, 1 
H), 8. 64 (t, J = 0. 9Hz, IH), 8. 69-8. 72 (m, 2 
H ) p p m o 

( 2 ) (1"'-12) ([6 - (2-:J-:7^;i.) - 2, 2' - bTUi^:;?- 

h (N, N, C) y y (II) ) ©-^fig 

HJS^'i 1 7 ©, ( 2 ) PI^lz: bfe^y^' 7;i/:d-D7:i:-;i/ (1, 5- 

2/^D;t^<5'i?ai>)Jtg^be^(II) 0. 2 3 g RV^ { 1) m ^ tlfz S - 

- 2, 2' -ftrU^^yO. 5 9 g {3 11^ 2 0 m 1 >feiPx.s 8 

^A^^nvh^^^^'T - (^^M : h D D 7}^;i/ A = 1 / 1 ) \zxmm. 

UT^^H^o S^H^ ( 1 - 1 2 ) 0. 0 4 g?^^u ys^'feoiai*:^: bTl#fco 

IR* : 1 3 . 5 %o 

»H-NMR(CDC13) 6:7. 17 (s, IH), 7. 23-7. 31 
(m, 2H), 7. 43-7. 47 (m, 2H), 7. 67-7. 70 (m, 1 
H), 7. 74 (dd, J=7. 9, 0. 8Hz, IH), 7. 89 (dd, J 
= 8. 2, 0. 8Hz, IH), 7. 95 (s, IH), 7. 97-8. 01 
(m, 2H), 8. 06 (dt, 3=1. 6, 8. OHz, IH), 8. 30- 

8. 36 (m, IH) ppmo 

mmm2Q ^^Igf* ( l - l 3 ) ([2, 9-S^7a.n;^7^•^>^DU:^ 

h (N, N, c) :7;i/;t □ 7 (ll) ) 

mMm 1 7 © ( 2 ) i: 1^1^ 13 \yX^^\^fz^y ^ 7;i/;tD7xr^;i/(l, 5- 
tJ7 D ;r ^ ^ i^:n>) Jg-fbS^ (II) 0. 2 3gZ!:t;^2, 9-$^73iz:;i,7x:J- 

> h D >; > 0 . 5 9g^ttji^s c nti^^ 2 0 m 1 ^iP^^ 8 0°C-e2BF^^ 
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(l'"-12) 0. 0 4g5£:tl/>i?e©@<*:^:UT^t>^Co iRs^ : 1 2 . 

7 %o 

^H-NMR (CD2CI2) d:6. 70-6. 53 (m, IH) , 6. 96 
(dt, J=l. 4, 7. 4Hz, IH), 7. 02 (dt, J=l. 3, 7. 
3Hz, IH), 7. 16-7. 22 (m, 3H), 7. 45-7. 47 (m, 
2H), 7. 57 (dd, J = 7. 6, 1. GHz, IH), 7. 80 (d, J 
= 8. 4Hz, IH), 7. 89-7. 93 (m, 2H), 7. 97 (d, J = 
8. 9Hz, IH), 8. 45 (d,J = 8. 7Hz, IH), 8. 51 (d, 
J = 8. 4Hz, IH) ppmo 

m mm i ~ 3 

ij^xmm (g) mm (ito) (f) jEnmmm (e) jj^;^ 

b ^•-:7•;l>^i^;^)^ ^ T^^^^ji (d) lE^yu^^^m (c) fc. m?*ii 

jsijs (b) ^ifmm (Ai/LiF) (a)i:A^ (g) mti^^m^ 

m ^-^nxm^^n-r^y) . mm (f ) (a) fctt, -en-en - KMi)^ 

g^j^^ixTBI:^ (f ) linm (a) i:©rat«£E*eiiiP-Ct ^ J: a t^co-CVN^o 
(f) (ilTOIiT-feDs (g) K:^^«^nT V^ :5o 

AEHmmm (e) {i^ TiB<b-^«Kl (a-NPD) 




( C B P ) ^ 
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Rxrmmm z-rin^fitzi^^m ( i ' - 2 ) {^mm 1 ) s yL\±mm.m 5 t*tf e»n 
tzih-^^ (ib"-i) immmz) . yntmmm 1 7 -cm ^ntzib^m ( 1 " 
' - 1 ) immms) (Dm^^^^^. m\^\zn^mm^ i¥-y3%) izx. ie?l 

mMM (e ) ±tc: 3 5 n mCD ^ T'^$^ b fco 

iE?L :r o > ( c ) tt. TfB-fb'&tJ ( B C P ) 




(BCP) 



^ffiV^. "M^mm^l^X. (d) 4 O nm®jf ^X-ff^^ b^o 

^^iJ^Jl ( b ) {i^ A 1 q §m3g^«^{3T 3 5 nm0;?$T'?f^^ bfeo 
I^M (a) «s (b)#JA^e>jlil3. LiF:&0. 5nm. Al^l 

6 0 nm?f^^bfca^#:t J; D«^bfco 1 ~ 3 i3^;5:taE 

Lm^0^;^>fb^!^®St;f|^M0=&jl^*S^«1-^ i: #®KSJ^{i 8X1 0 

P a X -p o 

?f ?>nfc*#E LS^O^® (f ) my^-:^^7.. mm (a) tltciv^ :h;^cDm 

i) -fb^ti (i*-2) ^fflVNfei^-^ufi {i^mmi) . ^^mc^v^sff *^?>s 

8. 3 % fco S^s (d) ^;ffl^^fe'^b'&i^ (i*-2) 

S-r^^ife^^ : 5 0 0 nm) *sf#?>nfeo 

^ fe^ ii) -fb-^i^ ( 1 b" - 1 ) ^fflV>fe^^H{i 2 ) . ^^^iCfftV> 
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(d) {dfflVNfe (ib"-i) i^mm-r ^m^ifim^tifc 
^ tij^mm^ntzo ^tz. m^m (d) ^aiiflgcM Us ^-^^v;^ u-if ^s^*r 
§&^^m<Dmmmh0m^^n'orzmms m^momM^mom^nfiz . a us 

tt^m^iy> ttji^tzo ^mE i.m'^fDm^cD^^m.^mmimi'iz^xi.rznnm 
izMt^s m'^^^izm.m^ titz^^WLcoitiz d nm^ti^)it. mm. i o o c 

d/m*{c:feVAT 2 . 2 % fm^m-^ ^ ^ tz o 
Mtc. iii) <t^^ (1"'-1) «rffll^felg^{;:tt (^ffl^fSS) . ^Ski^l" 

T-afe^fco Mf-s (d) tfflv^fcib-^tf (1-1) fci^S-r^JIfe-S^ 

(rndft^^-i^^M : 5 5 4 nm) ifim^tiito 

ih^ffia (i'-2) •^m\^fzmmmi-(i^m\^fz^mE-Lm=?-^^^i^h)!bfz^ 
oRTf. ^t^m (ib"-i) ^ m^^^tzmmm 2-ci^mi^tzmmE hm^i^^^ 
^ tisbtz'boM-c^iz. it-^m (i'"-i) ^m^^^tzmm^is-^v^^iyrz^mEh 



m. 1 



m 
m 
# 




m 




iE?L 




TEH 




@100cd/m* 


@100cd/m* 
(%) 


©lOOcd/m* 
Om/W) 


1 


a-NPD 


3% (1* -2):CBP 


BCP 


Alqs 


0.26, 0.60 


8.3 


13 


2 


a-NPD 


3%(lb"-l):CBP 


BCP 


Aid, 


0.49, 0.50 


2.2 


2.5 


3 


a-NPD 


3% (1"'-1):CBP 


BCP 


Alqs 


0.48, 0.51 


3.2 


4.3 
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^ ffl 0!l 4 ~ 6 

^mmi iz:is\^xit^m (i'-2) cDf^fot)^^, mmm i x-m ^tirz'(t'^<^ 
( 1 ' - 1 ) . y.itmm0i 3 e> tifc-fb^t? ( i ' - 3 ) 5^fflv^fcJ^^^{i^ffl^?!l 

(l'-3) ^ 6 VNT^ffl^^J 6 bfco CLtl^ (DE Lm^^mmV 



^ 2 







4^14 


m 


















iE?L 




IE?L 




CIE^^/^ 


@100cd/m' 


@100cd/m' 


"Si" 


mmm 








©lOOcd/m" 


(%) 


Om/W) 


















4 


a-NPD 


3% d' -1):CBP 


BCP 


Alqs 


0.26, 0.60 


6.6 


11.1 


5 


a-NPD 


3%(1'-3):CBP 


BCP 


Alqa 


0.27, 0.60 


5.8 


6.1 


6 


a-NPD 


6% (r-3):CBP 


BCP 


Alqa 


0.28, 0.60 


5.9 


6.3 



mmm ? ~ i i 

^mm2 tmmom'^mm^m Us ^^^ji (d) ic^ii-^ ( i b" - 

1) 0 K-rfi^ 6 % Ufcftffi^i 7 cD^^Sf^M b;feo 2 i: Pl« 

bs ( d ) izmmm l O -^tf ( 1 " - 3 ) 

^ 2 i: l^«CD^^«|ji^* Ls (d) t^J|g«?!l 1 4-e^^ixfea^0l#: 

( 1 " - 1 0 ) ^ 3 % H-r ufc^^«?!i 1 0 ©^^hs mmm i s t-ff e 
^i^^ ( 1 " - 1 5 ) ^3%h'-yvrzmmmi i om'^^i'^rnvtzo 
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m 3 







ciEesj^ 

@100cd/m' 


@100cd/m* (%) 


@100cd/m' 


7 


6% (lb"-l): CBP 


0.49, 0.50 


2.1 


2.5 


8 


3% (1"- 3): CBP 


0.50. 0.49 


4.3 


6.8 


9 


6% (1"- 3): CBP 


0.51, 0.49 


4.4 


6.8 


10 


3% (1"-10): CBP 


0.64, 0.36 


6.4 


3.1 


11 


3% (1"-15): CBP 


0.67, 0.33 


4.1 


1.0 
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If 5fc ® ® 




[1] 



(-0-) ^l. Htmnm^ (-S-) ;£^UT^^UTV^S. W^S<fe*bT 



Ti3- 



[ 1'] 




I . Ci C-F>t-X 



[I'l 



m^mm'^mm^^^- b. ji c .iigjts^* b-c ct v^ u -;i/sx(±sj^*<& 
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3 . 



TIB-J^S C 1 a'] 




C'l C-Rt 



t;i/'^-;v|Is tu— ^ ^ x ti t >»v ;i/ 

;i/7jxr:;vT ^ y ^ ;i/ 7 r ^ -f * ;v>'t ^ ^ T ^ )]/^ :irm. TV 

■e v> tc p D f o T M & o r v> T <fe J: o ) 
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4 . 




(R^)m^ 



-X 



(R^)m^ 



\: 



3 



5 . TIB-^^ [ 1 " ] 




[1"] 
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6 . 



TIB-j^Si [la"] 



(R^)mf 




[la"] 



X 



tK^s^yii. fl§ji6fi^^i!i3i^. ^mm^m 
*j:v^„ 2iimc' 2. mc*2tmA2. ^itMB* 2hmc' 2tmA2t 

R 'RZJ^R'om^m m '(4 0 ~ 3 bx m M4 0 ~ 4 CD^gSf <^ ^^To 

l^bT?feoT *M^o•rv^T*»<^: <^ X M4buI3 i: 1^ bo ) 
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7 . 




^A8i:^C2x mCztMBz^ XitMA^tmc 2tmB 2tii^M\^izf^'^Lxm'^ 
8 . TIB-fiS^ C 1 a'"] 



Celt's mA2j^xfmEitmtEtm\:^o R'RxrR'it. ^ti^etim^tLx. t)^^ 

^^u ^yihT jv^jvm. t;!/-^-;!/*. tjv^-jvM. t 

T u -;^:t^^':jtJ;^7j^-;^*^ t iy ;v :t =3r S/S> Tiy;vT^ySs 
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th-Ddp>>;H6, >'ND>5»*>jg^. 
^^Ms *;v^=3r ^>;i/S^ -hD^. h F D Ai^S. b f ^ 

tz. R'tR'tifi-m\^ti^-^x. ^ti^ifim'^iyx\,^^ 2-0(0 \fv -:^>mtm^ 

^mmvx\^^x i) xi^^o m'Rifm^ts ^n^nmm&R'Rv^R^(DWi.^m\^. 

m M± 0 ~ 3 ©SlglSS^ m'(i 0 ~ 4 <Z)^t!t*^-ro ^fz. m\ m^ifi2iiL± 

*fiijft»7!fe^i®-^{c{±. mmmm^omULwrn-^. xa^^irti^scM^-^^jR 

9 . TIB-IS:^ [lb'"] 



y ^iti>T JV^)V7 ^ y J 5Hti?7 V —JVT ^ TJ]/^^i^m. 
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Ddri/;i/Ss ^;v*7'hS^ >'^Dy>M?^ i^T^Ss * >>i/ tJ? ^ >- ;i/ 

-hD*. tHDip^ix^^s bh-^i;y». flgftSi^^^ii 

m\ m\ m':RtJfm*{i. •en^ixStfe^R\ R\ R R *0m?£ ^ t^ m 
'it 0 3 (Dmm.^. m^iitJf m^a 0 - 4 ^fe^ m 0 - 5 ® ^Igt § 

^tl^tiTjkto ^tz. m\ m\ m\ m^ib^ 2 }ik±0mm(Dm-^s MWLOR \ ^ 
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